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BcCCOK>3lJUfl IrayMHO-HCCiejlOoaTCIbCKIlfi IfMCTIITVT 

no KpcaieHHio CKaaaciui h 6ypnBbiM parTaopau 



<54) yCTPOnCTBf) ILTW yCTAHOBKH PACIHUPflKMOK) 
XBOCTOBHKA B CK8A/KHHK 



H3c<SpextnHe othochtch k KperueHWo CKBa- 
jkhh m np^aHajnaHCHO k HcnonbsoaatiHio npw 
Mio.i»uMM npoHHuaeMNX n^acroB b iieooca- 
KeilHfafX CKBd/KHHaX M peMoirre oGcajWMx KO- 
•10HH. 

H3BSCTHO VCTpOfiCTBO Xl* yCTBHOBKH pBC* 
LUHpaeMOrO XBOCTOBHKa 8 CKBBMMHe. aicixwaio- 5 

wee 3aKpenncHHyo aepxxeA MacTwo Ha Tpy~ 
6ax xt* cn>CKa ycTpoficraa b CKaattHtiy no- 
-lyio uiTdNry c nopiuKCM a jih/khbA sbctm h 
oxaaTweaiomMA rropweHb umMfUp c pacinxpH 
■review. ycTaaoBwieHHbiA Ha urrafire c vto3Mox- 
moctmo nepeMeuieHMa [I J. 10 

B *TOM yCTpofiCTW XBOCTOBMK pa3M*lUtH 
Haj UJMHHjpOM C paCUiMpMTMCM, HTO B 3B3- 
pHHHhlX CHTyailHRX MO MCI OCJTO*HHTb J1HKBH- 

juukio aaapHfi M3-3a ocTaavteHH* a cxaajKMHe 
MaccHBKoro tiK,iMiupa. |$ 

Hau6aiee 6vih3kh* k npejmaraeMOMy no 
TexHHHecKoft cyuiHocTH * AOCTHraeMOMy pe- 
ay^bTary an^eTC* ycrpoficTBO jwh ycraHOBKH 
pacujHpjfCMoro xaocTOBHKa a cicaattXHe, Bier:*)' 
Ha»iuec npucoeawHeMHUft k kowionnc rpy6 um- jo 
a 'Hiip h pa3MCWCHMuA a ero iKkiocTM nopmeHb 

CO OJTOKOM B BtpXHeS H3CTH H pBCUJ HpHT&HCM 

co urraKroft — b HHJKHefi wacra |2J. 



He^ocTaTKOM H^accTHoro ycTpoflcTB* aa- 

.1JICTCH C.IOJKMOCTb T^XHOlIOTHH 33KDen.1CHHfl 
XBOCTOBMKa. MTO CBH3HHO C Heo6X04HM0CrbK> 

cojjiaHMfl o Tpy6ax H36uroHHoro aaaneHHH 

(120—150 KfC/CM ? ) a.iR paciUHpeHHH XBOCTO- 

BMKa f «ito noBumaeT onacHocTb pa6oT h ipe- 
6yer Hcno,i^30BaHHC Ha3e*Horo hctomkhkb aaa- 
jichm» ( ucm? HTMpoBO'tMoro arperaia k-ih 6ypo- 
ooro Hacoca). J 

Ucib H306pcTCHMa — ynpomeHHC rexHaio- 
ma 3aKpcrneHMfi xaocroaHKa. 

3Ta ucjh, jiocTHraeTCH t*m. mto uhmhap 

BblflO/IHCH C KB H a,ia MM iWH C006lU€HHfl noA- 

nopujMeDofi noJiocTH c 3arpy6HbiM npocrpaH- 

CTBON, a nOpUJeHb CHa6»CH*MCXaBH3M0M JWfl 

<|)HKcauKK cro b uiMHHjipe. awnaiHeHHOM a bm- 
iie noanpyacHHeHHoro b oceaoM nanpaavicHMH 

UiTOKa C pajMa-lbKO ri0A8M>KffbiMK uiapaMH. 

paaMeuieHHbiMM a KOiibueBux npoTOMKax nopuj- 

H» U HHJlMH^pa, 

Ha nepTe^ce H3o6paxeH o6iuhh bhsi ycipofl- 
CTaa a pa3pt3c ucpen naMa.i 0 M 3aKprn^enHu 

XBOCTOBMKa 

yCTpoACTBO BK.-TIO^aeT UH^IHMHp I C 

JlaMM 2 m^3 h impm«iib 4 c no^npyMKHeHHMM 

UJT0K0M 0. UlTaMlOM 6 M pacniHpMTWCM 7. 
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V^UHJHtUp 1 B Hlt/KHCH MilCTIt BhUlO.IHCH C KO»1b- 
fi "^A -InpOTOUKOfi 6 113 BHVTpOHHCfl HOSepXHOC- 
rK>pUJeHb4 HMtCT pa.1Ma.1UH0 nQJBH*HU€ 

OTW^fflflpM«fp uiapu 9. U3aMM0iieficr* 

o^^%UniuHeHMWM c Kauueaoft Ka* 
JbkqA] 10 h BwerynoM II. Kbhju 3 BbMovineH 
£in;^cejiaa 12;- a pacimipurcib 7 ctfa6*eH 

^Ve^yyuiUHiupoM I h pacuiHpnrevicM 7 

JMefaCH X BOCTOB H fc H. HoJHUMH 15 06o3H3- 

f jrer c6pa cm Baew w ft a Tpy6w rpy* a.™ pac<J>HK- 
vcauMH nopujHfl 4 CO imaHroA ti n pacujHpKTe- 
, r.'t^Lm ofoenemiH aBH*;enH* b nopuiMe 
^"iiiTok 5 eunaiHCM c KaHa.iaMii 16; 
^fiiCi^JLin.rtpiietHMUHH anoKa 5 a nopmnn 4 
^'^y^MQipcnu yoaorHHTc.ibBbtc saeacJiTu 17. 
anopuiHeBaji naiocTb ffl utmitupa | co- 
V^OGiiieHa c fpytfHfatM. a nojnopuweaan nasoctb 
. 119 sepe* Nana.iu 3 « 2 - c jarpyCHUM npo- 
• crpaHCTBOM. 

. : ; ycrpalifCTBo pa6oTa€T c-ie.iyiouiMM o6pa- 
^JO». • 

; V B nopuieHb 4 »ia».iKBa>or uitok 5 h $hk- 
'* qipyiOT irouapaMM 9 b MHWHtu no.io*eMitH. 

^rioc.K >TufO iiOptfSCHb 4 NTAM«K>r b UfUHtuip 

jo coaMemenwi uiapoa 9 c ratbueftoft naflaa 

-/UITOK S CBOHM BbiCTYHOV II BU B*l HBfttT Uia- 
pbt 9 B KO v 1bUCB>H> «canaBK> 8 H T«M CBHMM 
flOpU^Hb 4 i**HW«pyorCtt <tttt(>CMT*~1bH0 UM.1M»U- 

pa 1 Flpn ci:)vke yvTp<;«CTBa a ckb3*crhv Tpy- 
6bi hc Viiifuianm' *HaKocTbx> h.ih *e sanav . 
Hqjo: Ma\THiH«i. B. pvi\/n»T;iT«« vroro jiaaieifMe 
b noancpu^ijrBod uaioVru 19 pacfeT w paBKo 
map</v"ra7i<^cK«/v.y j.'ib,*jcmhk> saTpyfrforo 

CTtXlOa ^M^rCOCTM. !IpH AtX'THJfcCMKH TJiyOMMM 

.ycTBKOBKH \B'K*?uHHKa b TpyOu cOpacubawT 
rp\3 \h, kov^uh H.iui**vrn;»f7 iijtok 5 b nop- 
mem* 4 lip.*, tioy ho.iuuf na* kaHaaica IG 
ijjroKi von \u :..ar7c» v <J>HKcaTopauH 9. Bta^- 
KUB^evuvn -;^,:HHjr»oM t a nopuiCMs 4. nocie 
Mcro nopu:eHb 4 ::<#.•; .leficTBtte* paatfQCTH aaa- 
.itmhh n wonopLiwaiiK IV m Ha.inopuiHCBoft 18 
«at«KTn\ uM.iHH^pa i .mM>KtTCB RBcpx c npo- 

TJirMBaHMtV paCIUIipMTr.lM 7 4t>p<*) XBOCTCBHK 
14. flopUJOHL 4 iv, JJ'TftlUOft H M paC^!iMpK?t* 



IB 



15 



at 



is 



If 



^ 7 4bm^>tc5) ao Tex irop. noKa tcnznan 13 
«e cajieT o ceAJio 12 Kauann 3. 3thm floCTKra-' 
mn HBAeMhoe pa3o6uieHHtr TpyCMord :i< aa- : 
Tpy6Horo npocrpaHcrea iia cnyMa*ft :noB^3Kjie- . 

HMH >' rUlOTHMTWIbflbix >JieMCHTOB 1 7^Mf^m\. 

jiiwapoM I k nopniHCM 4 u \cx^%6pwHeffi> 

M lllTOKOM 5. Ha 9TOM 3aK3Htf HBaeTCM paciuM- 

peiiMc XBocroBHKa 14 c ynopoM cro t B IW1MB4P 
I M ycrpoAcTBotnoAHHMaiOT H3 CKBawdkHbTvC 
n pox r ni Ba kh e m pacu/MpHre^H 7/»I«'.<KTafi': 
myiocji naab XBoctoBHxa I4>& f^4^v:fev<. 

npexiOiKeHHoe ycrpoflcTBo zifffl i ycTaHOBKK 
paciaitpReMUx xboctobhkob b cKaa>KHHax no> 
BixiHT cw ynpotueHHA TexHtxnoruM dyren 
HCK.1KWCHMH HCnO*b30&aH8ft Hd3CMHbJX HCTOH- 

hhkob jaaneMKM. HanpMMep ueMeHTHpoaodHux 
arperarua, h noBUiueNHB ypoeHB TexHMKM Oe- 
aonocHocTM pa6or Ha yctbe noswcHTb 3(M>eK- 

THBHOCTb H30aRUHM CKB3JKHM. 



0opmyAa u^oCperenuji 

\. yCTpoACTBO OHB y CT3 HOBKM paCUIUpReMO* 

ro xiocroBMKa b cKBa^cHrtc. »KAma»mee npH' 
coeawHCHHWR k Koaomie Tpyd uiurhap « pa3- 
iteu&eHMWN b ero oojiocth nopmeHb co uttokom 
b tepxMefi Macifi if pac iuk pHTejien co ■ prra h- * 

rofi — B HMMKtti MBCTN. OTAUHOIOU^eCn TCW. 

hto, c ue^bK> ynpouiettHB TexKooamH aakptff- 

.1CHHH XBOCTOBMICa. UK^llfHJlp BbinO.lltCM C KB- 

Ha.taMii xir coo6mehH» no/wopiuwcBofl iio.ioc- 
th c )aTpy6nuM npocrpancTBov. a uoptueHb 

CHaO^CCII MCtaHMJVO^ JU« <{>HKCail}IH CIO B l|H- 

JiKHipe. 

2. ycrpoHCTBo no n I, urAuwtomeecx tcm. 
mto MexaMwiM ^HKcai()«>* ;iopuiH« BbJrtaiHtH a 
B»ae no^fipysKtiKeHHoro h occwm HanpaaieHNM 
umwa c pdf.iHa.ibi(o iuubh^huvm luapa^M, 
p:i iMCUioiH^v^ a icuuibueBux npoTCNKax noput- 

IIN M IIM.KMUpa. 

rkTC>S»lMKH MJl({w/pMa«HH. 
i;pHIIRTbHr BO BHMM3HHe MpH. ^KCIfepTMje 

llaTtMT CUIA St 3179168. kji, 166-14. 
ofiyO.iHK. 1965. 

2. «Oil Week*. *r 17. .NV IK. e 23-32 
(nporoTHlli. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 



Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
1 2, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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